Background: In New Zealand the burden of nutrition-related disease is greatest among Māori, Pacific and low-income peoples. Nutrition labels have the potential to promote healthy food choices and eating behaviours. To date, there has been a noticeable lack of research among indigenous peoples, ethnic minorities and lowincome populations regarding their perceptions, use and understanding of nutrition labels. Our aim was to evaluate perceptions of New Zealand nutrition labels by Māori, Pacific and low-income peoples and to explore improvements or alternatives to current labelling systems. Methods: Māori, Samoan and Tongan researchers recruited participants who were regular food shoppers. Six focus groups were conducted which involved 158 people in total: one Māori group, one Samoan, one Tongan, and three low-income groups. Results: Māori, Pacific and low-income New Zealanders rarely use nutrition labels to assist them with their food purchases for a number of reasons, including lack of time to read labels, lack of understanding, shopping habits and relative absence of simple nutrition labels on the low-cost foods they purchase. Conclusions: Current New Zealand nutrition labels are not meeting the needs of those who need them most. Possible improvements include targeted social marketing and education campaigns, increasing the number of low-cost foods with voluntary nutrition labels, a reduction in the price of 'healthy' food, and consideration of an alternative mandatory nutrition labelling system that uses simple imagery like traffic lights.
Making healthy food choices is critical to maintaining health. Approximately 40 % of deaths in New Zealand are due to the joint effects of high cholesterol levels, high blood pressure, obesity, and inadequate fruit and vegetable intake (1, 2) . Poor nutrition is a major determinant of health inequalities: 47 % of deaths among Māori are attributable to nutrition-related risk factors compared with 39 % among non-Māori (3) . Similarly, Pacific and Asian New Zealanders have increased rates of nutritionrelated conditions such as obesity (4, 5) compared with New Zealand Europeans. There are also well-known ethnic and socio-economic disparities in rates of nutrition-related diseases such as CVD (6, 7) . Despite this, there is a noticeable lack of research internationally regarding perceptions and use of nutrition labels among indigenous people, ethnic minority and low-income populations (8, 9) . It is essential to ensure that those populations who suffer the greatest burden of nutrition-related disease can effectively use nutrition labels, yet only two studies have evaluated the prevalence of nutrition label use among ethnic minorities.
A programme to encourage healthy food choices in supermarkets in predominantly African American communities in Detroit used colour-coded shelf labels (green for 'best choice' and yellow for 'acceptable choice') to identify food items low in total fat, saturated fat, cholesterol and sodium (10) . A survey conducted among 361 shoppers leaving participating supermarkets found that 29 % were aware of the programme. Among those aware of the programme, 39 % said they used it 'a little' or 'sometimes', while 17 % used it 'often' or 'always'. Selfreported prevalence of nutrition label use and associations with diet were also measured in a survey of 658 African Americans in North Carolina (11) . Less than half (46 %) of respondents reported using nutrition labels 'usually' or 'often'.
Research involving 181 low-income shoppers found that overall 35-45 % seldom/never read labels while shopping (12) . The authors hypothesise that this was due to lack of perceived benefit in using labels since, when tested, study participants generally appeared competent in performing tasks using the label. A further small study based on focus group discussions with eight low-income food shoppers found a general lack of understanding of nutrition label components (13) . This lack of understanding was compounded by other perceived barriers to buying healthy foods such as restricted food budgets. Although these studies suggest that low-income shoppers may have lower use and understanding of nutrition labels, another study among 919 low-income shoppers found that reported use of nutrition labels was significantly associated with improved dietary quality (14) , suggesting that there is an association between label use and dietary quality although the direction of this effect cannot be determined.
In 2002 nutrition labelling became mandatory for all manufactured foods sold in New Zealand. Standardised Nutrition Information Panels (NIP) for eligible foods are required to provide information on levels of energy, protein, total fat, saturated fat, carbohydrate, sugars and sodium, as well as any other nutrient about which a claim is made on the label (Fig. 1) .
The New Zealand National Heart Foundation (NHF) also coordinates a voluntary endorsement 'Pick the Tick' nutrition labelling programme that provides a framework for cooperation with the food industry to improve nutrition labelling and develop a healthy food supply, and a guide to healthy food choices for consumers. It has, for example, been successful in reducing salt in endorsed food products sold in New Zealand (15) . Consumer research conducted by the NHF in 2005 found that 73 % of main grocery buyers claim to use the Tick 'regularly' or 'sometimes' (16) . Defined nutritional criteria are set by the NHF for the saturated fat, total fat, sodium, added sugar, calcium and fibre contents of food products. Food manufacturers whose products meet the criteria enter into a formal licensing agreement with the NHF, which enables them to display the Tick logo on the packaging of approved products (Fig. 1 ). To date, some 950 pre-packed products Fig. 1 Nutrition labels used in the focus group discussions from more than sixty manufacturers have been endorsed (17) . Because participation is voluntary, the logo only appears on a select number of foods rather than on all potentially eligible foods.
The aims of the present research were to determine: (Fig. 1) . Focus group sessions were tape-recorded with the consent of the participants. The three researchers transcribed the key findings from each focus group and analysed them according to the research questions and the key themes that emerged. The research team met to discuss the findings. The draft report was peer-reviewed by the research team to ensure the views of each of the communities were reflected appropriately. An advisory group of Māori, Pacific and European nutrition experts provided advice throughout the project.
Participants
Twelve women participated in the Māori focus group, a number of whom were teenage mothers. There were thirteen participants in the Tongan group: three men and ten women. All were Tongan except one who was both Tongan and Māori. Twelve people, nine women and three men, attended the Samoan focus group, the majority of whom were aged between 45 and 70 years. There were 121 participants altogether in the three lowincome groups. There were more women than men and they ranged in age from teenage to retirement age. All low-income participants were beneficiaries or selfidentified as low-income. The researchers recruited participants who were regular food shoppers via their community networks, which included church networks and contacts in low-income council housing.
Results

Low-income people
Nutrition labels and Nutrition Information Panels
The majority of low-income participants had seen nutrition labels on food packaging. A number of participants were able to explain that nutrition labels provide details about nutrient levels, e.g. 'It means how much fat you have in it'. However, the majority were unaware of what nutrition labels meant and the NIP in particular was perceived as hard to understand. The main reasons for not using nutrition labels were lack of understanding and the perceived cost of healthy food. One participant commented, 'If something is good for your health we can't buy it'. Only 3 % of low-income participants reported using the NIP 'often' to help decide what to buy, 17 % used them 'occasionally' and 80 % 'never' used them. There was a common view that people tend to buy what they know when food shopping, which for low-income people means buying the cheaper brands with little attention being paid to nutrition label information.
The National Heart Foundation Tick logo Nearly all low-income participants had seen the Tick logo and knew about it from a range of places, including advertisements, supermarkets, family doctors, dietitians and from their children. There was a range of responses regarding what the Tick logo means. A number of people stated that the Tick logo represents something 'Good for your health', 'Good for your heart' or 'Healthy food to buy'. Others felt that the Tick logo 'looks healthy' and is easy to understand. However, still others did not look for the logo or did not know what it meant. The size of the Tick logo was identified as a problem and a number of participants said that the Tick ought to be bigger so it is easier to read.
Despite the fact that many participants recognised the Tick logo and some were able to explain its meaning, 90 % reported 'never' using the Tick to guide food choices. One of the main barriers to using the Tick was cost: the Tick does not appear on many of the cheaper brands the participants buy. Other barriers were lack of understanding around what the Tick meant and also lack of time to look for Tick products in the supermarket. There was some confusion about whether products that do not carry the Tick were healthy or not. A number of participants felt that products without the Tick were inferior and 'ynot good enough to eat -we will all die 'cause we can't afford to buy [the Tick]'.
Alternative labels
Participants were asked for alternative ideas for a healthy food label. There was general support for keeping it simple and for using pictures instead of words, as some people cannot read well. Participants preferred nutrition labels to have bright colours, well-known symbols and to be multilingual. Overall participants preferred the multiple traffic light system of the alternatives presented because traffic lights are well known and therefore easily understood. However, there was concern that technical language may act as a barrier (e.g. saturates). There was little support for the food pyramid with comments such as 'It means nothing'. The majority of people still expressed concern that any system would fail them: 'At the end of the day you do the same old thing 'cause that's all you can afford'.
Māori
Nutrition labels and Nutrition Information Panels Māori participants identified a range of nutrition labels they had seen on food products, including the Tick. All had seen the NIP on food products. Some knew that the NIP provides information about what is in a product and also about what is in a serving size. Other participants said the NIP means nothing to them and found the numeric nature of the label confusing. Only one Māori participant used the NIP occasionally to help buy appropriate foods in response to allergies and illness. The other eleven participants never used the panel. The main reason given was that many did not have time to read labels in the supermarket, especially if they had young children with them. Many also found the labels too hard to understand. The perceived cost of healthy nutritious foods was also identified as an issue: there was a sense within the group that healthy foods are more expensive and therefore looking at nutrition labels is a waste of time. Many in the group said they bought the foods they had grown up with and some felt they did not have sufficient knowledge about which foods are healthy.
The National Heart Foundation Tick logo All twelve participants had seen the Tick logo. Participants had heard of or seen the Tick on television, in supermarkets and at doctors' surgeries. Two participants stated that the Tick logo is on healthier foods and one added, 'It's good for your heart'. Two participants thought the Tick logo was simple and easy to understand but two suggested that it should be bigger so it can be easily read. Participants seemed to realise that products with the Tick should be eaten in moderation, depending on what the product is.
While there was some support for the concept of the Tick, ten of the twelve participants did not use the Tick at all. Participants repeated that they could not afford to buy healthy foods. One knew that the Tick is largely not on low-cost products, which many of the participants buy. One was unsure whether the Tick logo was intended for young people, or just for people with heart problems. Overall, participants felt that if a product does not carry the Tick it is cheaper to buy and also less healthy for you.
Alternative labels
Participants wanted labels to be bright, simple and big, so that they stand out and are easy to see. Some felt that the Tick used by the NHF was a judgement on their behaviour (i.e. if they could not afford to buy Tick products they had failed yet again) and so preferred a more neutral symbol. The multiple traffic light labels met with support as the colours are well known; however the word 'saturates' was not well understood. The simple traffic light label was preferred to the multiple traffic light label because its simplicity would make it less time-consuming to use. Some participants expressed concern that they would only be able to afford products carrying a red light and that manufacturers would not want this system if all their products fell into the 'red' category. The researchers raised the possibility of traffic light labelling being mandatory on all foods. There was general consensus that this system would work only if it were mandatory.
The Māori participants generally did not support the multilingual Tick logo. There was a feeling in the group that the Tick programme is not a Māori programme: 'Māori buy budget, [the Tick] doesn't speak for them'. The pyramid was not seen as significant to Māori. Participants came up with a range of options for letting people know about healthy eating including information in doctors' surgeries and through supermarkets. In supermarkets participants suggested to put healthy products into one area, information in discount coupon books and signs in the store, and the use of scanners that provide nutritional information when shopping.
Samoan
Nutrition labels and Nutrition Information Panels
Only two people in the Samoan group had seen general nutrition labels on food packaging. They identified that the labels related to the nutrient content of the product. Only one participant used nutrition labels due to being on a special diet. Most based their shopping on habit, so they did not read labels when they went to the supermarket. Only two had seen the NIP label on food. The group was not accustomed to looking for information on products and did not understand the terminology used. One participant stated, 'Food labels mean nothing to usy we do not read it at all'.
The National Heart Foundation Tick logo Three people had seen the Tick logo before, although they were not sure what it meant. These people had seen the Tick on food products but had not seen it anywhere else. Some felt that the Tick logo should be bigger so it is easier to read. No participants in this group reported using the Tick to guide their food choices. One person commented, 'Most of the food Samoan people buy does not have any Tick on it'. Some felt that if a doctor told them to buy Tick products then they would.
Alternative labels
Participants wanted images they could identify with that would symbolise a healthy body, e.g. Tana Umaga (a sporting hero of Samoan ethnicity). Samoan participants were not used to nutrition labels and so found it hard to identify a preferred label from the options given. Some preferred the Tick, provided that the community was better educated about it. Some liked the traffic light labels, as the colours are easy to interpret. Participants came up with a range of options for informing their community about healthy food. They preferred information to be distributed on the radio, via church networks, schools or hospitals and they supported the use of signs to identify healthy foods in the supermarket.
Tongan
Nutrition labels and Nutrition Information Panels All thirteen participants had seen the NIP label on food packages. Participants identified that nutrition labels detail the nutrient contents of the product. The older Tongan participants with health problems reported using nutrition labels occasionally. Two mothers with young children reported that they try to buy some healthier foods with less saturated fat, but it would depend on whether their children would eat the products. Eight participants used nutrition labels occasionally and one never used the labels.
All agreed that they would like to buy healthier food but that it was expensive. Participants felt that nutrition labels would be easier to understand if they were in Tongan. Participants identified several problems with nutrition labels, such as the writing being hard to read and the use of technical terms that are hard to understand. Some did not have time to read nutrition labels, while others already knew what they wanted to buy when they went into the supermarket.
The National Heart Foundation Tick logo All participants had seen the Tick logo on food packaging. Participants had also seen the Tick in television advertisements, at the doctor's surgery and the supermarket. Participants associated positive meanings with the Tick, such as 'Food that is good for you' or 'Good for your heart'. Overall the Tick was seen as easy to understand and participants liked its minimal writing. Out of this group six used the Tick occasionally, three often and four never used the Tick.
One barrier to using the Tick was cost: Tick products are perceived as being too expensive. Another barrier was that some participants did not have time to look for nutrition labels. Participants in the group with heart problems said they are conscious of the food they buy and they will buy Tick products, but only if they are cheap. Participants in this group felt that if a product carries the Tick you can eat more of it compared with a product without the Tick. Several also commented that if a product does not carry the Tick it is less healthy for you, but one recognised that if a product does not carry the Tick it simply means the food manufacturer does not have a contract with the NHF.
Alternative labels Similar to the Samoan focus group, the Tongan group said they would like to see a picture of someone from their community on nutrition labels. They wanted labels to have bright colours, more pictures, less writing and be in Tongan. Of the alternative nutrition labels presented, the traffic light labels met with the most support as participants already know what the traffic light colours stand for. Overall the simple traffic light system was the favoured option; however a few participants preferred the Tick logo. There was general agreement among participants that supermarket aisles should be labelled with healthy and less healthy food sections, making it much easier to identify healthy foods. Participants also expressed the need for more education about healthy foods within the Tongan community, preferably delivered by a Tongan speaker through the churches.
Discussion
Many of the participants recognised the nutrition labels presented to them but understanding of the labels was not always good. In particular, participants tended to find the NIP technical and difficult to interpret and rarely used it. The Tick logo was generally considered simple, although there was some confusion around what the logo meant. The vast majority of Māori, Pacific and lowincome participants (all of whom were regular shoppers) did not use the Tick to assist them in their food purchasing, a significant finding when compared with NHF data suggesting that 73 % of main shoppers claim to use the Tick 'regularly' or 'sometimes' (16) .* Lack of understanding and knowledge about nutrition labels was a significant barrier to people using the labels.
The high price of healthy food was a recurrent theme of all focus groups. There was a widely held view that healthy food is expensive and therefore unaffordable. Many participants stated they could not afford products with the Tick because the Tick does not often appear on low-cost brands. Advocating for a reduction in the price of 'healthy food' may assist, potentially enabling these communities to purchase more food with the Tick. Further work with the food industry to improve the composition of food products, particularly low-cost products, should also be considered.
Another barrier to using nutrition labels was a lack of time, which suggests that any meaningful labelling needs to be easy and quick to understand. Habit also seems to play an important role in supermarket shopping: many participants reported that they always buy the same foods or they buy the foods they were brought up eating. This suggests the need for social marketing and education programmes specifically developed and delivered by these communities.
Many felt that foods that did not carry the Tick logo were inferior and less healthy. The Tick programme had the unintended consequence for these people of giving them information they could not act on, a lack of selfefficacy, thus making them feel a sense of failure in a critical area of their lives (18) . Some participants recognised that the Tick is not always on 'healthy foods' (e.g. it is on some low-fat ice cream and pies), and so were sceptical about whether the Tick is actually meaningful.
Many participants wanted more information about healthy foods and how to interpret nutrition labels. This suggests a need for social marketing and education programmes developed and delivered by ethnic-specific community providers (19) . The supermarket could prove a good site for health promotion. Many participants wanted signage in supermarkets indicating healthy food sections. Samoan participants preferred information on the radio, via church networks, schools and hospitals. However, education or social marketing programmes are unlikely to be hugely successful for these communities unless other barriers such as the perceived high cost of healthy foods are addressed.
The present research provides some evidence about perceptions of possible alternative labelling systems. There was overwhelming support for a simple, colourful label that could be easily recognised. Tongan and Samoan participants suggested the label include a picture of someone from their community. If words were used there was a call for multilingual words, in all but the Māori group. Māori participants did not support using Māori language on the Tick label as they did not see it as a Māori programme and it was not on the food they buy. Multilingual labels may not accord with the desire for simplicity expressed above.
The traffic light system received significantly more support than the Tick or the pyramid, largely because it was easily understood. If the multiple traffic light labelling system were to be used in New Zealand there could be issues with understanding technical terms, especially 'saturates'. Also, if the traffic light system was to be adopted it would require a targeted social marketing and health education campaign focused on Māori, Pacific and low-income New Zealanders who currently do not use labels as part of their food purchasing behaviour. It is critical that any food labelling system includes low-cost brands of food if these communities are to benefit. A simple and easily recognisable visual system, such as traffic lights, could be mandatory on all packaged food, just as the NIP is now.
Greater involvement by Māori, Pacific and low-income communities in nutrition labelling programme planning * Research is currently being completed by the Clinical Trials Research Unit at the University of Auckland that surveys Māori, Pacific, Asian and European New Zealanders from a range of income groups about their use of nutrition labels. This will provide further comparative evidence. and decision-making is likely to increase the effectiveness of such programmes. Working with communities to address their needs leads to greater programme success than imposing an agenda on them (20) . The greater community involvement the greater the impact and sustainability of health promotion efforts (21) .
Conclusion
Māori and Pacific people, as well as people living in poverty, have poorer nutritional health (1, 7) and stand to benefit most from effective nutrition labelling. The current research highlights that present nutrition labelling in New Zealand is failing to effectively deliver information to Māori, Pacific and low-income New Zealanders. Given the impact of nutrition-related illness in these communities, further research is urgently required to develop nutrition labelling systems that can better meet their needs. This paper suggests a number of ways forward such as targeted social marketing and education campaigns, increasing the number of low-cost foods with voluntary nutrition labels, a reduction in the price of 'healthy' food, and consideration of an alternative mandatory nutrition labelling system that uses simple imagery like traffic lights. These strategies will likely benefit Māori, Pacific and low-income communities and others who suffer the burden of similar inequalities in other regions.
